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PROBLEM TO BE SOLVED: To provide a method for spotting, in high density, a probe for detecting a 
target single-stranded nucleic acid, for determining base sequence, and so on, by supplying and 
attaching liquid which contains a probe which binds specifically to a target material onto solid phase 
surface by the ink jet method. SOLUTION: This method comprises supplying liquid which contains a 
probe (e.g. singlestranded nucleic acid probe) which is capable of specifically binding to a target 
material to a bubble jet head 1 05 which is a kind of ink jet head and has a mechanism which gives 



thermal energy to the liquid and exhausts it, followed by exhausting and attaching the liquid onto the 
surface of a solid phase 1 03 such as a transparent glass plate as a droplet 1 04 by the ink jet method. 
This method allows spotting of a probe onto a solid phase to produce a probe array useful for detection 
of a target single-stranded nucleic acid and specification of base sequence of a target single-stranded 
nucleic acid. 
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[ li^ 153] ^«-c* 9 , t 

tthi' ! 5y\iim*m>L. mt&totmtfjxmt 
*%j&^xmxLtzi><»x'hh mm, 1 5 2Etto«t 

[ it*« 15 4] KXifT* iy^Ji v x?K^r 
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im# 155] m&m\ mmmzn ixmz 5 

-10wt%, ?"y-fe'jy$r 5-1 0wt%, 
yn-/l-£ 5~1 Owt%, RVT*z1-V>T)\sa-)V 

s- 1 w t 1 4 1 imm&m. 

mm 15 6] isr-fe-f-vyr/i-^-^^TiB-^ 
5? ( 1 ) X'*zhmmGt&i><oTb&mmi 5 

C (I) 

I 

R 3 -i-04CH 2 -CH 2 -O^H 



0, L<(±1 Sm+nS3 OT^-oT. m+n=l« 
^iimi«in{iOT"ft^„ ) 
[ff^il 15 7] I«ffc4^1£-#l8&i?7-a-7'« 
jRSA^'O. 0 5-5 0 0juMT'*6ff*Jil 5 5I2fiC0 

mm. 

mm 15 8] BSSflt+^^^H+aeEKra-rw 
«*#2~5 0Mux^&mmi 5 7§Ea^*aj* 

&. 

[M*JI 15 9] »-*«a»rn-7'«ofi3!6*2~ 
5 0 0 OtgXJITJ>£lf;£lS 1 5 5Btt«0«atfSrffi. 

c if 160] m-*mtmru- £#2~ 
6 vm^kx-hhrnmi 5 9sa«»tii*s„ 

[fl*fl 16 1] WAV? Vs. v h&jWfrisx 7 

brnx-^mm 1 4 1 aaomai^. 

IfflPA 16 2] ISrn-7"*>'#S(7)r 5 /BKfJfc 

y 117+ mwt#vi7+ bx-hmm 
i4oie«o&ffim 

16 3] Mrn-7*^ge«t'*&it*ja 1 

imm 16 4] Kga«*qii#rC»SS!*« 1 6 3 

[ n$g 16 5] mmmmmx'h 1 mm 1 6 3 
tm^js 166] wcrv-7mmx'h 1 mm 1 4 

mm 16 7] , KBHBJitc 1 ¥*-f >-f- 

*fe"5 1 OOOOffltLhcO^T'. mHzmiLifcxx 

•yhtz&jioizzTjivri yy-t&mm 1 4 0 tes 
[ mm 1 6 8 3 fflm&miFm-ct> -> x , ao 



%-&*®#i4£#LTt>l>ii»:£JBl 4 oss^fta^ 

a. 

[ m&b 1 6 9 ] m&t h -y b flmktmz* ? 
1 6 ssR^maim 

insm 1703 wmmmco^ y-vmo&gl 

JRl6 8iEKO«aS^. 

[ mm 17 13 S/n *>yt>^mtl7)V7 5 y 
I Htm 17 2] lIHffl^ffitcy if- y mz&M £ 

[ ig#g 173] anwi^WKaBBT* o , a-? 
b y 9xi)immx'hhmm. 1 7 2ieao«ias*jfe. 

174] sr? h y ^^*s«tii**trii*B 1 
7 2mwmmim. 

[ is^js 175] m-?b<j7x e?>im*m*@X'i> & 
mmi7 2sm<7)mmm 

mm 17 6] SWx;Pfl5JSWMR*ttT*4ai* 

in 7 2ie«t<7)^ais-i£. 

[HF^ISI 7 7] i7h'jn«I^'l-20«m 

-c**it*«i 7 2iaawaBicrffi. 

[ If 17 8] ms.>\s<7)&-mtf 2 0 0 u m ?*> 
4ft$JIl 7 2f5iS<7)^J±i^a < , 

[IS^JI 17 9] Kvb y ^xroi*:, Si^x/Koft 
&m 1 / 2 ~ 2 * mm 1 7 2 leieo^ati^ 

a. 

180] Kmtzniiiiwsfmnmimi 
itixm ■. m/mm^nt mru-7t nttntmas 

[ If m 18 1] aWfe«OiBjK*taiW-*«KKTfc 

y , tmiti- mmt>mmw~*mim<r>fcmm\x% 

4 yfi/'x. -v hftfcJBvvcWWifcfflltf Lftfcfctf) 

■cftsaaasi 8 oiett«o^^t^. 

C IM(q| 18 2] a-*»««rn-^*t-«HD n 
ATD-rS-^tflf 1 8 1 iea£D#Sjfc^. 
[ i*5f<JS 18 3] &-**BStrn-7'a* RNATn 

mm 1 8 4 3 ^-«sKro-/*t-*gpN 
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mm 18 5] mmmbWi-*mm7n-7 
tm^^mm^i, mmm±\mmt^xK 
mt& hcvvhhmm 1 s 1 mmmmtum. 

imm 18 6] mtomm-r&tmwi'j 

( s h ) mx-bmm 1 s 1 ammmt 

m 

I 18 7] SHffl**^ JzfoX'b 0 . * JtKv 

tit&R 188] KtHsaw^xrc* o . iJtKv 
mrismtxtisj n;>v-4- = F7 

x -/U ) 7f-U- h t SrSJES-ttTWA Lfc tWW 
lf*Jf 1 8 6is®o#5l-fb^ffi. 
[fS*5S 18 9] SW^xaSKJitfrcM 5 H3Efca 
-*«ttKWf-*-^t £^&< t i 3 0»RJE3* 
1 8 6IE«<0»ffifl:*S. 

[is*ja 190] m-^-mwmmmz^-ivm^ 

[ffjRJH 9 1 ] I5-*«PNArn-7'*»0f-^ 
-*« P N Arn-7«N*Wp\<7) v^x 
4 V05£r£fc: «k -> T^A^fLT 1 1* i 5 ift#B 1 

8 6e«m«efl:*tt. 

[m*3a 19 2] gffiffi«iii*cfrt«wiafe6 ! xii«f 

[m*js 1933 wmtw^mx-h o . *fc«tx 
vfl:*** m i . Kft-^m t R#7x«fc 

[f**H 19 4] Kxtf* HStt, xtf* ^* Sr^r-T 

mz£-oxm\Ltz\>cr>x%m-$.m 9 2Cft«>N£ 

H'Jxk, 

imm 195] mm#. wmttt txmz 5 
~iowt%, /y-fe'jy* 5-1 owt%, f-^-y/ 

'J3-M5-I0wt%. Smfpy7il3-;l- 

iriwt m?v>iww 1 s 1 iB»0>#jgflara;. 

19 6] IIT-fe^U yT;U3-;p*rpE-M 

3C ( 1 ) ■c*sn&«Ba**rti.t>«oT*sii*3ai 9 

5i2»<0#Mt*)£. 
[fc4] 



R,-A-04CH,-CH,-0-)-H 
2 1 z 2 n 



R 3 -C-0 4CH z -CH z -O^H 



(±12*+. Ri, R 2 , R 8 aVR 4 ttTA'4f/kSi*b 
U mfcitfnti^gf^SlfcU m=0A^n = 
0, 6L<Jil Sm+nsS30T'J>oT, m + n=lW 

[ mm 19 7] S«tW«^-aWI8«r D- 70 
iftK#0. 0 5~5 0 0//MT-*£fS:SJSl 9 51B^« 

mm 19 8] K««c+<0K-*«B»rn-7*« 
«K*< 2 - 5 0 a« Mf'ft SIKH 1 9 7 EBWHffifll* 

[§t*JBl 9 9 ] M-*^K7o-7<7)ft$*>2~ 
5 0 0 OSSgTftSilHSHl 9 7£«tf5*»&ffc(r8;. 

[fU*82 00] S-*»B»ra-ywS3tf2- 
[11*312 oi] >^^x 7 hifc&WTVi^* .., 

hSre*Sif*JHl 8 1 M<0»S'ft&&. 

[»*S2 0 2 ] mTu-?tfti&.<7)7 5 yg?Bi?i|£ 

rf^rf- k got u A v.7f-H'Ct>s if *b 
[it*iS2 0 3] i$.yxi--7tfmKX'bmmi 

mm2 0 4 ] KfiS»6ffiflre*Sill*ia2 0 3 

[ M$a 205] mmmmmx'h & mm 203 
[ mm 206] t£7n-7#wc£> & mm 1 8 

[ mm 2 0 7 ] BSKflc^ . KBffi±t 1 
fcjt 0 1 0 0 0 0TO±<O?!fST. 5^t^*4LJtX*f 

•y h t t£h i a cx^ v t a yy-fhmm isotm 

[ mm 2 0 8] KHffiti^HWffif*. -5 T . J.o 
%-=5r^fS#tt$r* I T ^ 2> W*JS 1 8 Oifitt^^fl: 

[ n*is 209] ^^-r s xsK -/ h wraiii^T,^ » 
2Qs,wkomm , cn : &. 

[ 2 10] SBffl^no . 7 h aMcoma 

mmwmi%^£o<,zyn>v*>t'ztix\^mt 

iI2 0 8ieK<?)^?g-ft^ra« 
Cii*Jf2 1 1 ] K7a •y^y^' i Mfli?ir;i'7'5 y 
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ft. 

&«wjL)Hzi»ii&i-$>mmm i s osmm^nn 

ft. 

[ mm 213] ifflffl* ; ^wt2iHSfi) o . s-? 
h v ? xtfmmx'hm%m2 1 2iBtt<^«^ 

ft. 

[ff«JS2 1 4 ] ivh »J ?x*ifflBMJ^ti'if^2 
1 2ISK<7)#5g{b^rft. 

[ ft #11 2 15] Wc? h U ? Xco^ffi^mtt ?* & 
«*JS2 i 2ie«i(7)#^t;*ft. 

[H^iI2 1 6 ] Hs^x^cOJSffi^TRItT'fcS^ 
m 2 1 2ieiBE£0«f^l:*ft. 

[H*JS2 17] fT7h'J:?XC9ff£#l~20Atm 
T'fcl.li^2 1 2iae«^it:^rft. 

[I«^II2 18] l^x;l/COft^dA>2 0 0^mT'J> 
2»W*II2 1 2lBKO#5e-ft:^ft. 

[f»sii2 19] m-?h<) 7xco&, m?7x.)vcm 

mco 1 / 2~2«T»Sll!SJS2 1 2ie®«^ft^r 

ft. 

[^C7)Piffl^iSB(3] 

[000 1 ] 

ft, ^LTro-rT^^^ffl^^®W-*i!^<7)«^ 
asm mwm-^rnm^wsmm&itnm^ 

[0002] 

tnmn. ^b«Pz>7v-y$wm±.i,z$.wt.&Kti7 

[ 0 0 0 3 ] Z<r> J: o 3r7°n-7TH W-JKWrSiii 
WillX^ l5i]i<i'H-o-yy^iTm3 7 3 20 3^ 
( E P 0 3 7 3 2 0 3 B 1 ) tfaii£fr0^tit 

( 1 ) mw±.xw8P'v~7*%tfLvx^<-Hm, *? 

( 2 ) ^£fciKm£yn-7£w®±.izmt&)i 
mf^m^tix^i,, ±m(o ( i ) (rymmmmtfm^ 
znx ^z%mzmt ixiimu£xmmm5 a o 5 

7 8 3-f&!8 (USP5405783) #W<?>ft.S. 
[0004] i!t±K ( 2 ) c^Jftfc LTii, Mttt'* 
Bffflfg?5 6 0 1 980ifi^g (USP560198 
0 ) ^ r-tf^xyx (Science) j » ffj 2 7 0 
^. 4 6 7H. ( 1 99 5) CliV^^DC^f -(> 
^fcfflV >TcDNA £ T M «tM^.|.^ft*^$^ 

[ 0 0 0 5 ] k Z 6X~m ( 1 ) c^ftii, HffliTlE 



-~f^m^nwfhzt\mmx'ht. rn-Trw 

comta^mmit. w.mru-rco^mm<mmz± 
§ <&#-r&. m^xm ( i ) «^fti4, ± y^,ft« 

ft±(C5S&6K&^ft£>;fll> t Z hX'hh . 

[ o o o 6 ] ±ie ( 2 ) m-mt. mmro-r 
comm^mmz%±^ xm&y n-r^itxT- •/ r 

7 mmt izttfX'Zz. z oast ± y jh^k^ 

IrVOt, i0^ n M^7"a-7-ri-fW»fttLTIi± 
IS ( 2 ) coi-ftti. ±IB ( 1 ) cojrftj: 9 hM£ U^fc 

[0007] u>t±ia ( 2 ) numrmmi. mty 
n-rzmmz&mmzxx-yT- < yy-th-umzh 
*. mmrv-y'TuA m^xmmcn^mmm^ 
X'% mvznoimrn-rzmwiL 
iz&wixt$< ztrnt u\ afc«&F<?«8Kotfc 
ftzttomMzmomsim. ^n^tico^mizmL 
t:Mm^-timmra-y^mm±i l zwM^-txii< 

^ jif5^<^s. xmrnrnz^-oxit. m%fr 
<omvr)v<mm. mm\,z\mm^mix^h 
m *) >j?mzmx& <zt mt i < . i r> t^-»«^ 

^'*f i Lv\ Ztit>cr)&frt>%t hk~ru--fTVA (c 
fi(5iJi.{f. 1 ^ yf-^t 1000 oiil±«Si?7"a-7' 

[0 008] 

tt^MSrffl^r , m*bxm®mz7u-7£ r 
4 yf-th z ttf&mz, z t zmizm 

[0009] tix^mmmi. m>x'm.<r>rYi 
-7%, my'a-nzmm^tm^KK^mmiz 
m®±.i,zjEmzx# vt< yy-th-frmzmkth z t 

[0010] ttz*%w offers mi. >j?m<vtfifofrt> 
xhrnmizmtz ± n %<<mm.* i <oiEmzm*im 

[0011] £ tt^WnmzttwBmi, 

i®.mhzt%<, ztz®m&<mitzu&t:iim 
thztizht. 

[0012] mz^mmmmmi, vynvmzt 
t tix t ^ -^m&m mimnt:wmtz®ii!,i-&% 
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[0013] mzttztminmcomii. &mnim 

[0014] 

mi. immmMizttmzitzmz^i-&ztm 
WLk-tzhox-hi. 

[0015] ±jes^c**5x^-yr * yrmzzm 
vM.zbizi^xra-nm^nzjEm^z. R-omm 
mztt$-th z t . ro-rru a mmizm 
m-thzktf&*hi><F>X'hh> 

[0016] itt%ty<?y-miffimzfrfrZ>rx3-~? 

7u-ye>x#v h Sr y^-mz i o o o omi 
i-commx'mix^&ztzftmt-t&hmThz,. ± 
immizfrfr&rn-y'risj izxm xx y bim> 
xnmmzmx^zzkfrt.. 'm<r>mm^xi>% 

[0017] ttz^miw-mmmizfrfriyvi-y 
Tujcommmu. mmw<nm^miizm.L 
x. mmmmtzntix^miz^nimx'h^y'u--/ 

Z<ktsXtf~y r-£*rt57'n-/TW cVMmlrmX'fo 

^tizt^mik-fih^x-ht, zmnizxiut 

7u-7S:moZt%l£ZXyh&mmizmWZ 

tdt7u-77V4 mmmzmmtz z t h t 

[0018] ifc±.m<vmi£i&m-&zk<7)X'%h. 
*m<o-mmm®izfrfrmmw<r)®&iimii. -f 
>7)iwz3s±tix v \& ^tmcohtmmsWizM ix 
%miz%Gt&7o-7mtt±.i l zKMzm.im 

&<7)AtfyhtlX^-f&7u-7TUJ<7)&*!C0XX 

■yht m->7>\, t zimim. immjuizxmmmn 
nmf7u-7b coKmmzmm, ixw*rv7)v*<?m. 
mwrnK^mmfti-zumtzti^x , rx*? ho 

irrn- 7'Sr#tf?S#:5-H' >-?>'x -y bmz£ 

■oxmmjuzzxyT < yrt&zkizk^xM&zti 
tzi><r)X'bizkbmik'tn>nx"h&, z nmmiz 

[ 0 0 1 9 ] W=±JEfDBW£iSfc*S - 1 * - 

sis. m4'fc**h*iumM<M*tt£*-i£& 
■eft -> t , mmmmm^^mmtz^ ixmrniztg 

St Z7n-7<r>x#-y b£Mlt:7n-77\s4 



vmmm®Mbm.7n-7bm££tfiiiithim. i 
^thzbim&b-thknx'hz. „ zmmm^i 
z b iz£^x'j&<vmM>bX'hmkft*<vmmm<?> 
mm. Mtifwmm^*mm<?&r&i l zitz<7)iK& 
mim^mmmoz t tfx-z $ t«o-c** . 

[0020] ^fcUS P 5 6 0 1 9 8 O-f&lfiKli&K 
7u-7<nxi£*,<f < y?\z\tay<yis3 -)-)Vts:4> 

9 vx •/ vmfemi h z b \m%x°t£\ > t m%ztix 

^5. BP3>USP56 0 1 9 8 0*&»<7)IB2!!<0353 
lfi : ~ll5 2ffiWS, Efiifc (pressure wave) fcj 

■r>x&M.e>4 yrZBt&mm V7V3. y h7vy? 
mi<7)mmim%x%^b3EMZii. ^om^bixA 
y?m^<n>-mw.-hmH y?a*«s#5rsftjt#s: 

-y M3|±ony^ s *-v g y£3l£je;-fft&tt$: 

^ffTV^S . * <9±T' U S P 5 6 0 1 9 8 O^^tfe 

L-3om$-t. x{zm itz® sxs. ij$m 

[002 1] i£USP54 74 7 9 6^&$6tt2. H 

*^tt^fc4«H«')««£txy'xi^ b 'J -,74 y 
rW/Xi/x. •■/ b^ty7MW (Piezoelectric lapulse Je 
t Pump Apparatus) Srffll»T«DCttffi*UftT, ^'J^ 
?7l>'*1'\ i Tl>4t:Wkt&Zk. ZlXZixZm^ 

[0022] ifriztit>e>ftfifflnzu. Ttbm%<v 
%%cotsammirt&im7ti-7z-i >7Vx ••/ v 
^.mm^xatta^x. msrrv-yimmz, s. 
-osEmz&m tub h nmzi^xu® cm^tix^ 

[0023] 

10 1 teotftmk 1X^7x3-7. mH£®&7n 

-7* -ktsmftzwsmzm ix\ 

( ;X)V) . l o 3i±Ka»ro-7 , * < iHr&3ii&^* 
HtB (MUtWMyxm) . 1 0 5tt-f >?^x >y 

x&itizitmm&mt&wuiSx b^-y bx-h 

5„ 1 0 4»i^- i ;7';U> ; x-y r-^ y Fl 0 5*>^P±tb^fL 

A7Vt^"x -y b^ y b 1 0 5ff)A- AWMmmXh *} . 
H2fci3V^l 0 5ii^'y^"x-yh^vr-\ 1 0 7ii 
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*K*iM 1 714. iwfc^yawcw 

83h.T^*«i»a*ii 1 3, mm 1 i sa^aas 

[00 24] «7 s n^7ltW 1 0 7 littffl* >J 
7-fX(ttajP) 1 1 94?*T*59, Bbfe^ffi^ti 
oT^-^xi 2 lSrfMLtt^o ^Tilffil 1 
1 U 111 - 2£«ftft4#tab£ 12 

BBU * ] J7<iAl 1 9^£>ffi*l 0 736*HtflJL. Hffl 

-sowy^/h >i/g£«fj»f £ <r t *^r8BT* 0 . 

«*S±IELfc«^Hi (W*tf W >*&\Z 1 0 0 0 0 
ffilt. _hRfc Uiilx 1 0 6 «gjK) {z-thtMz 

\±&*<7)mfcru-~/<?)A#v vm±. mu%2 o-i 

0 0 v mm&Tfo h 11 1 &»i I < .4 fcS^m* v 

[00 26]^ Lt^^y'x >y h^y HfrfeOttffltt 

HiKtf lMScps, *ffi5S;fcrt<3 0 d y n/c mfil 
±a*#2LK *fctt*tl-5cps, ?tffiSfcJj£3 
0-5 0 d y n/c m t Lfc*£\ Sffl-tT^^ftH 

[0027] mzmsM&>4 >?iSx >y bD±K#tt. a 

5ttt£#*r*i:. i«*+eJ4ef»4lf2mer-5 0 0 
Onier, idi2me r-60me r^M7n- y 
0. 05-500juM. 1*fctt2-5 0/*Miaaa 

[00 28] ( ttfflJSJBfiE) ; v/;P^x v h^v F*»6 



^mmrzittf. mzmfe$ti&i>nx*%^\ m*. 
yn-;k ^yrnt^r^a-^ftunFies ( i ) t 

[0029] 

R 2 -i - O -f C H •- C H 2 - 0 

C (I) 

R 3 -i-04CH 2 -CH 2 -04H 



[0 030] (iJK ( I ) Ri, Ri, RjftVR, 

18R**bU m=01-3n = 0, i>L<fil^m+n 
S3 0T'J>ot. m + n = 1 «J§^-{±m i/SiiniiOT' 
M. ) 

Hfc&*WW&S3B£5~10wt%, /'J-fe'jySrS 
~10wt%, f-Jj-S^U 3-/1*5-1 OwtX. a 

t^iss ( i ) t-^^^-sr-tf-wyr^rj-;^ o. 

02~5wt%, i0ff^L<{iO. 5-lwt%^ 
[003 1 ] C(0ac*^fl|l,^*^ s A'y^^'i y 

WMi±T J£*< 0 , * LTIWS^-S^jK y h fc <ofil 
Sit 

[0032] ( Hffl fc SKcOf^Swa^ ) EW±fcft 
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[0 0 3 3] (SHSkvWSFg) ntl^Mbl 

XitMW. 4 Smttt-fl- (-SH) mtCD 
(-SH) S*|»fr3«T*Sft, ISfflJg 

as**-? m s Ks&w-rs i o izm iT&Kztx- 
mwrnizmziitzmrti-yvi-^-nmt tm 

t 0 0 3 4 ] H£ if g£& i 8 m e r fflgirn- 7" £ 
(AA«: BJC62 0 fgL^F 

*teW*»ri6fc8a6U:fe0)) jw^t, BtatA*^ 

^x yh's-yh'O./X/P^Pi^i. 2-1. 5ramg 
24t3»J.yh^) . Bffl_hfcliBg»7 0-10 0ju 

mmiffixnt y h s-ffM-r «. i t *ST-§ , a ft«»#a 

17c k £ OjR^Ctij*-?- ft X;K -y h ( \m 

t>tv%fr~*ti. SISfflitfDvM S HagkttKro-7- 
5WoSH36k^JCIi, ttaiSftft&flcoaH'ftcii 
**», £jg ( 2 5°C) TT'3 O^SJtTSTtS. £J5 

*&£kitieLTMK fwliliflS^K'^i*, a'7 
>V'Jx. v bmX'iUmMizi: *}A..y K^co^ro- 

**-/I^KiSJW0f±|f UTRIWIS*<5S3«$ ftft 

feok#/:^,/ift„ 

[00 3 5]&i>. 7WSH»kf*-*lt«a^ 

mmT)iti>)ftmTxn:jx>i<7 < m& (-s- 

S-) S-^jtL, :i*#:£&ft,rk#*ft, Ifrl. f- 

*'>'rva-)\,$iiuizt x\ zmmmicxii-* 

[0036] HfflgffiA^viW $ HSO#A*ak L 



n^Ddfi^) x^W$H (N-(6-Malei»idoca P roylox 
y) succinimide) ^tftBK (EMCSJ6I : Do j i 

[0037] 
[fc6] 



(I^N- (CH 2 ) 5 -COO-N^J 

[ 0 0 3 8 ] 2 

■t*l»=5- 5fafikOtUKtLT5' ~Thiol-Mo 
d i f i e rC6 (Glen Researches!) ZM^&miZ 

ISfty a? h ^5 7 < - t J: 0»|?1-ft ; t T1#^ 
ft. 

[oo39] < 75 yskxtf* g^btfw-r 

mfr^hwmmtzmtaLtz*) , x^^s^^-ri, 
^ 7 -y r y >^>i5r # 'yzmmsmizm IX 

[ 0 04 0 ] JJELfeJ: -5 tHffi^fflt-^gf^Kro 

-7<nmt ^^zmixmi^^mm-tx a 

h f<0HiS7D-7 '^ttBSr^-fc-f 4 ; fc s # 
^^IS*#^«X^.y N^tft&&7n-7itr W $ 

mmtte Miimmm&m izx-ozm® 

± t Sl5e Lfcttirr a -y fcit^, E#K* § «Mtv ^fc 
± ft 7n- 7D N ACO^MWH J4; t ft £ k * < «1 

> , W7yr-f-tr-v 3 yKJSi?)a;$&l : L<±#$ 
^ft*^'T"# ft . a^-*M^7n-7«SW^Ki; 

«vw 3 ytM4i-ft^ttafflkoR 

£%%i-7n£<?>T/i,*]s>mmAixt$^xi>& 
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[0041] ( 7 W «K*»Wfcfli67u- 

%. 3-/1^7. 5wt% N ±I2HR^ ( I ) 

"C* £ ft & HUSO T-fe * ^ > 7 ^ n - ;K « i fcfifiiHi 
* : Ttfl/y-^EH ; JI|Bf7r4 >'^#^ (1*) 

-iMfeWtel/O^ £$^Wlf2-5 0 0 0me 
rM, #1342-6 Ome rgg^Iig/a- 

r*DNAe^*»&j».vr&tf**. awM*^ 

Bra-yS:±E»*fc. MllimSUfiO . 0 5-50 

0 // M . #{c(4 2-50 m M^5KHT\ l^tt^tt*** 
l-15cps, »fcJ41-5cps. Sfc*B5l*** 
3 Ody n/cmfeJLL «fK(43 0-5 Odyn/cm 

ttSifflSlfk^Wilf^ wi-^x 7 h^y Foyx;n^t 
i!tll«fcJ4±E^*i£^oT*ffitwVP 

kAT^y* 7 h^7 b^/X/^Hkflgafe&U . 2- 

1 . 5 mmffi:^fi$t, »V/^x 7 h^7 
KS:»»3*TltjS**ttaj3-&S. C£?ttffl*ttk 
L T J 4IIffi±0>x * 7 h 36*5 1 ^SUSf 6 r k aO^Sr v > J 
3 - > £K£t & i^JfiLK ffllitf x 

360X72 0 dpi C0^(34, 3 6 0dpi cO^f&I 
tlilHttaM2HffiW:HlS^ 7 2 0 d P i mfclZ 
(4 1 tUttffif* 5 H^ttffi $ * * k ^ 5 7 r < 

>?Ltz%&, #«W#7 FRk^^-xtefll 0 0 

[0042] &vv?Hffi±c9^P>f 5 H»kiS*+f>8t 
*«Hfflfc«S6tH«Sft & * rBfflfflS WiJfUnSif-v 
gfl (»2 51C) -C3 0*BJTC+*-C*4. 
n-77W**llfefc4. 

[0 0 4 3] ££tNlc0lffllt7n-X7L'>f fcflJWCs 
NJt) <nfl±£EI4c:k£BWkLT. KWtrn-X 

aa^x™ t tit ®mmm m^iz^i 

o iiz X o < y * > ? • Sr ff 4 3 <r k s6 < ff 4 1 ^ . 7 n 7 * v 

nmm, mmm 2 %^ ^mr^r^y^mm^ 



*? >jfli«7;i/y 5 y*»«E3&s«t, mtt , si^o-y 

7)WfcTV—7T V >f ^<0ttte <7>X# 7 b 
<?Df*«3^^1(Wt*i^W4ff4*>4:< T fc&K £ 

fc 7n 7 * v ^coxg*««'t S " k a . 
[0044] C^fcLTfW-firn-^U-fli* 

x,-K^h*#t5i: , 5fcfllflcL-CfcJ:<. 
36qWP*teE«5*ifc7n-^7W^J4, 

«-*»l*BKo«aiEWt« LT fflffiW^Saffi^J 

tr«fctOX3Kv h^iaffl-b^KaSiiTV^rn-7'7 
I^^^fflSLs K7o-X7l/>fO#^^#'yhfc, 

x^7 h^tt^^-f xu 7 F<o**i^s3Kmaj^K 
iz^ttix ^mm-*mmm<n&Mtm®mzm t ^ 

Tl^w-*«^k^ro~7'k^N>f ryyjx 
m 7*v 7 m^mzmmmnminiimxiktiii- 

oZttfX*%&, &tz*W&z%bh7n-7TV4<r> 

[0 04 5 3 (>f^yx7K7^II)^lE 
co^tife (4 , tmr 7^Slffl^^tt^ ^ <7 

^Bfcfc t 14 b°xy^^»ff Srf Offl LX J X)l\*W 

fc^Tffi"C*>-&o l^LmMiltzm^<r^Js, y b^ v 



(14) 
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ttzDNAnz&mmmzxvffiMztiitzfr, mz 

ZbtfX'tht^o&X*. A7;^'x7 F^>y Fte#?£ 
Wlzt-oXi:*) #«cffl ^ ^fih A y 9 V x v F ^ y F 

[0046] Mk2i^hOX*7 Mar*H"$*lSttK 

•/ F^>y F£fflv>Ta*ox;Ky h*H*fcffl«±t:W 
jRLTfcftvv, 

( pna/dna ) t i<r^T\ rv-yco-mtixm 

WtLTH, my'J«(DNA)7n-A 'J 
( R N A ) rn-r^^/f KttK { P N A ) 
:rn - fc <0t* & . P N A(i D N A fc*4 

48<?d** (Tf^y, /r-y, xhyy) 

£U TicK (ID ft* 

[004 7] 
Hfc7J 

H 2 N^ ^Base 



L V 

HN . .Base 

V 

OH 



(H) 



[0048] (^4» r Bas e j l*DN AfcHftf £4 
S^cOtSS (7t~>. yhyy, *S>\ TT-y) 

fiofl^tsi-. ifcpiiPNA^aawt*^, ) 

P NAIi. H^tftBOCaGm^Ai^PmocaQ 

*LTPNAI±DNA*RNA*0398<0;t 
y ^ 7 ? f fc tmix j* 9 1/r-WDf7- 

SJ&fc'WtF, tKoTPNAfca«fl-*«80»fc*RlB 
$€4^SSfeS^iS^^fi : ^d i ^^<, Witt 

tmm^umm^tzMzD n Aro-yfcaiw-** 

SUk^rij -y F^RN Arn-rfcilW-*«tt 
»fc co^ vf 7' y -y F fc itR LT P N A fc M«-#i»8£ 

k^W :/ y >y F co{ l o tw&femzmix 1 fc # 



col8t#Sii, Mfcrn-rtLTPNArn-^sa 
S.^i§^m3Ua^ft^PNA7 0 a-y71/>f^W 

Miz&&tz>zk&x'*t>. mmut. miupna 
7v~7mtt±mfe2tiK&mz±ih2itxyv- 

rri/>f <0J(Hlf*fttH6*»fc LTteDNATn-:/ 
^RNATo-y^TO:, PNA7V-7V)*«fc[I] 

4?*<?>^JdLb»Lft<0fcH^^*---;WI (pna* 
«) fcvM a m (HffllSffi) fl*****?**. P 
NA*flB^^*-;i/Sco»A«±s WiliPNAro- 

y^N*« ( DN AcO 5 ' fcf-*-^* 
^OS/Xr-fy (CH(NH 2 )(COOH)CH 2 SH) S#*«A'tS 
^fc-CSMUtflS. PNArn-"/coN*SB^^^Xr 
-fyc^lAtt. Wil3fPNArn-y^N5iaBeorsy 
Si: y^;l^^^36SrSJiBS*S d fc izi 

->Xfi%0Zt&TZ& o ifcPNAro-ycON*JB 
cor 5 / S fc flteHfy H (CH 2 ) 2 0(CH 2 ) 2 0CH 2 COOHiO J; -5 iZ 

r 5 y SR.v#>i>#* istimtt lt v ^ y 
-cor 5 smt >>atJ ><7)*fr#*i'frmk srjes 

£ i fc -CU y^-J^LT P N Arn-7'cON*ffiC 

-^LTHfflfccOiB'&SSSIALfe*^, PNA7n 
-7*<7«W«gfc <OR(B»ffi*fflffl3!p^BrScoE«^t 
d^^4«Ifc^T'§. A^y/>f^ygy» 
±0-lcO[6j±^«J#Sil4o 
[0049] *fcPNAIi*oaa»fcJ:r)TI4*Kif 

f iwmttm tmm^D n a fc jt«t4 fc fiv^ 

PNA?r^F'J7;^nPK (WiHTO. lwt%F 

f-*-yl*oiWk*cJ:4i/Xf'y^SStSrlBSr % pn 
Acof-*-;«taffi*fficovu^ 5 F^fccORJJKft* 
coJ:0-lcort±tH4±T«4U^ ifcDNAra 
-^r n Ar o-7 r co*SB(iWA Lfcf-*-;WI fc H 

*\ PNAcO^tdi^V/I/^x ^y F^\v Ffcffl^fc* 
^Tfc-oT fc 2eBE*RlES-B:6i fc**»4 U\ 
[0050] ^(C7 6 n-7'fc LT J*B«rD-7'HB8g 
?ft*f „ ^tK • 4M»^fc**^>^+^tBMWi: 
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tt^Ht 'J #>h'. U #y K i: »K«fct5£ »T#St P 

ifcti* y ^rf - h t ^"jm* y afxr* y 

wmKmmmth z t *«t# & . 

[oo5i] ammitzm^ y?yx ? Miairn 

i*s\ wt>m%mz¥mx&-?mw%& (Mzw-ti 
mxMzm m~-%®mm^xmmz>xx-?b 
®±tfm ixitozt zommmrn- 

v^m^xmmz^ ipmnxbx'mmtzzk 

[0052] %tiz<7)z tn*wmz&^xmmz'y* 
fr&mitz®mm^& z t m^m-rt h^x-m 
w mm 7n-7imm%ztih 7 x/Koiat** 

xj t%th) ^xbm&ixa^t:^. mm±.xco 
(SNjt) i£')-'Mto±.zit&zbtf'i:$&. mm 

ttOffi^V h >) ?x*f&ftTt$i«vfc*&. 7°D-7i§?£ 
<W i twnmbl/zbt: o X Z'jWim-fixtftktK k 

izt h. z<7>i o znmmm&z t * m 
t ixmmzvxfr&mitiwmm^xhxw ar 
caicv h y 7x£Hi-&fflB. zcnmmmmfm 
m<r>*mmmzm&mmir&tzr>\,\ximt *> . 

[0 0 5 3] H5K. *S«(ctJ«tl.7"n-7TU-f<7) 
-HHfcjtft. fi 5 (A) liTHE?* 0 . H5 ( B ) ii 
-e^BB8frffiHT'*§. ^Tu-yrP-fti. Slffll 

0 3±t^N'J^x*tffia$^GHgP Wx)V) 12 
7 ^jSUttWWBirrf $ v HJ7" XJif-y 1 2 

5*sjtfcinst**t*. vh'j^xi 25 (am) fc 

J^TSWcSMtSfifc^x/l-l 2 7ii> ?h'J?W 
^-ytf^JtiifL (< OttS«) tLTISlt^^tcO 

1 o 3comm&itzw&i,ztbi>. mm o 3<o«h 

[ 0 0 5 4 3 v h y ?x>*?-v*Bfcthirmt, 7 

v-y-kMwmmbwmmmmzm,. mta. 



commtfWft>n&. BM&cnmmkLxu. r^y 
/k iif>;#-#*-K #yxf-py s ^yxf-uy, 

ftttifllcojy^Ji: ltt±, tau.tfuvpy.xK de 
EP-UV^h, «JMBSfc«JB^^IB^*ii:*» 
T"#£. UVWJXbklXli, MbRVJVTUy- 

mm-is7Y7y b^jy^vi/x vmox'Jvitx v 
zmfizktfx-ti. 

[00 5 5] DEEP-UVl/y'XltUli ^y'M 

t>\ m-fbKy 1 - h 'J^f/t-yU/lTDtyfcoMI 

xx-f/^^fSTOJf JlPyx hSfcssttf 6 ; t *>'T' 
£ . ^**SPy'x h k LT. dfj t'-*7iy-;l- 
3,3' -yryHy7x^x/i/*y. ,-ry 
^ ^ ^ y ;nt^ y y y/t^* mf izk tfix- s s . 
[0056] mmmmmk txa, x y 

ft, ^yy/l^c0^dfyA*ft^i^tfD^*>*>fea!{ffl 
5, IS. i/cii, 2Sah«03KS-&BB«iSi|^2-l 0 
^yxxT-^T^yp-K 

[ o o 5 7 ] «r*j. rn-rtee^coRtefe^ai 
wm^it^mmzw^^H-t &t ^(-(i. vhy 

M^ISIf^tiSkOTtiftK 
[0058] »Cfc±KLfc««rtl»tJB^-Cvh U 

b U^tSII&^ILht: 7 * h pyx b^n- h U*fi- 
-yynmtzWWitz. yf-y/SfcoiStJ: 0 a-^-x 

ifs t»l&^»t)£0S:7 * 1-7X9 £fflVWt7 ^ h y y ^ 

57>f-^TD-fextc:J:i)S^ iltR, ^tiStTS 
^fc-T 4 Zbi.zmj^-z.yythZbio nmxfo h . 

[0059] ;;T'V h y 7X 1 2 5 SrSlltlgfc Lfci* 

vhy^xi 2 5<rmw,mymkts:h. zoffim 



(16) 
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mm^&^zm i^hnx-hi. m^^Mzr 
v-7®®£-<< >? ; j± -y i-mm^-zmt&mzz 
'yoym^fim-yxra--fms.mmtitzt ix 

[ 0 0 6 0 ] 9ft. Y , $I££<D£&IS>ift»<5') 

rn-^SJSJi*^^ jBCC&S i t *>7C\ £«o 

[006 1] »It:^i/W)*ffl (Hffl^ffl^Htiigf!) £ 

ra-y'tm^m^mi&t-f^mz^zmmi- 

F££&ALTfc< £ fc Wx/M3!^Lft&lS7a- 

[0062] T5 ym>x.#* ismmwm^mx 

vx^Mym$m*w%Lx*mk < s^/-;u£> 

ft (Wi»fN-/9- (ri/xf;D -r rs/Tn 

tfA-MM h*v>5y#> ^x**;/S£*ALfti' 
7 >• ffc^ft ( Ml tf r - / 'J x yro hVI. h 'J > F 

«SH«*iHif: a££ * t z t c 1 o Tff 4 3 ; t # 
•e$&. *ft-?n 5 hsu. m.m'mzi.~>xfi? 

XWmW.Z7$. 7££££ALftfcfc:N--?l'"f 5 FAT* 

■ts-s ; k X'tijxmmizmx-? & z t 1. . 

[0063] 4fcN-/3- (TS/X-^/LO - r -75 



(DN-/3 (7S/xf-;U) -r-75 yrntr^FlM 

(CH3O) 2 S i C 3 H 6 NHC 2 H,NH 2 

[0064] 
[ft 8] 

A 

(CH 3 0) 3 S iC 3 H 6 OCH 2 CH-CH 2 
[0 06 5 3 <3>X?W 5 5^-4- (VW 
[0066] 

[ft9] 

0 o 
[Jn-^)- (ch 2 ) 3 -coo-n^J 

[0067] JJELfcTO^iB»afcfi^Tx#*S/ 

[0 0 683 43tHffltLT«Hia6Kiffl^S«^. ft 
i.ifOrganic Thin Films and Surface, Vol.20, Academ 
ic Press«»5«tiB«<0*tSt J O^fllS^fflt* 

ss, ^/u^df^sj/sarsyiS^SrWA-rs.ifc 

Srfrtfi ^^yft^ftifflV^TT S /«^x#Jf 
^ALftO. Stti-?W5K£**A1-6<:i:t>»ri!& 
T»4. td^T'iiatftHffl^i-tgs^Ati. a 

It-? MJ ^ mmmz'fs* ->Tt>J:n. -vMJ? xjfM 

Btflsmur ± < - i ft v b u 7 x#jfcf*T;b*iii'4 

[ 0 0 6 9 ] ift, «IHHRtrn-7-(tlS-ai-6*ffi 
t UtttWitf. ^fBBW6 0-0 1 556 0#4tfBfcE 
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v y y # y 7 y > ^5B fc IStKKS fc £RJS3 tfT 75./ 
[ 0 0 7 0 J 4fc, lff^fto*R*«*ttco»&. ft 
**>44JB^*;:i:**C**. 4fc. 3£*4**tta< 

b<-?*m%%mvm ?zttz 

[007 1] <r::4T*kt £fet*>fc^;ltfrn-7* 

vhy^x^-yo»at*ffi, vhy?x^-yB 

[0 0 7 3]^#htTf3;, H5{^rf««fcWT*iB 
[00 74] 9x/WWMXi:l/rfcL EUSm<?&* T 
fiemWL b W«r#m?<0BfB£ JEJr» t -f 4 fctt 

^<7) 1 fflCDJIS £200// m£TFfc't& - fc £ • 

Sic, *x;l**;fr#fc**»£fc«4, *?>£3li2 0 
OumWF. n»fc-f&*^tt-f^liat2 0 0jumBl 
Tti"&O*sj:0a4L^. *^SSWTHtt«*(f 

[00 7 5] H 5 <o J 3 t¥B 

mizm&triimmrmxtim-mm. m&o 

[00 76] mt&*7±>use>mm±, rnuu 
tmk fflbztih** x/i/ 1 comz&'j?<7>ffltrtijfi 

^£5 %fSmzl&fet& 1 1 ##4 L < . 4fc7M £ 
^B^rat3^^x;^<^ft*||<?) 1 /2-2fg^3ffl[::£> 

[0077] mta. *>xfr&iEjiBjm}ib*&m& 
<o*ft*§t^s*te£^£*& £ < 1 a y^x i 



"fyf\ *6U21 cmXl cm) bttb, nyfc"^ 
h y 7/^ s x h y-t LT«H»+»fc»fcT *ea 

tt#»£ 1 0 Offlx 1 0 Offl. fohWZ^ 1 0 0 Offix l 

0 o oi^wn-^iawwi ^ 1 #34 

vhy^a#^>fXtfc#JttT. ^x/UO 

cojbss: 2 o o M mart +i cotfmt i c 

[0 0 78] 4fc^Ny?X£>J53 (BtBSffijtp^^K 
i)\ «iL<lil-20MmbtlZbifintl\\ Iff 

h *wm-h z b tmm^mz ifrm&i 
s > *wbx^mzm±t%> z b & . 

[ 0 0 7 9 ] fit. ±IS^)M4 L^«H^±RT^^i 
^SSIi±. 200^mX200jL«mX20/im, ti 
fc^, 80 0plt^^, 43t, ;WfXT\ BWfrf 
i^x/PB^SBB (Hl^)x) t>R«t2 0 0jumt*r 
I>t62 5i/cm 2 ^x /U**^ • 
*>*-^-fcLT 1 0 2 ffl/cm2iiLb^^x;l/^^^ 

iE*JB»ttfct. IWSffft^x^BOEIItSjtimi: 
U vhy ^X^ 0 ^-y^iI§J4^m^-n,>:, r> x 
/^SWliO. IpI fc^rO. ^^ftiiioooooo 

X*-y-t IX 1 0 6 ffl/c m 2 tU:CO»>x;U««c7)7 
[0 08 0]*JB«fcfe^Trn-^jg«. J>^>V«, 

*j5»fe. UEiaO. ltrny vh;Kp 1 ) frfel-^yy 
»W(n 1 ) 4fc. vby^x^flBftSiit 

*0»IB5l*t: <£ 0 t >x/1/ct)^$:J:11I^S^^^ x 

1 o n i <nmkmkthz.b\z^h. \-*ftim&\z 

*>. ^^i^^^fBt^^x/U^ffil&ii. HRW* 
^ pf >r x^y-^-^>v>f 9 n fcT^-y h *C*> "TUT 

K:flt*&1-&ik36*Jf4L^. ^X^yx7hr»jxbt 
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P 1 frCfkl 0 n 1 X'hh<?>X\ Z<7)&X'i>*7x)l> J \cr, 

mmn&mzmix^it^ii, 

[0081 ] mmziiiilS, tmn&tfWt. mur 

i^fw*t«ai*«f«rt*Ltf . h y ?x\zfr 
fr&umt. v h u ? ztf&8mizttixjmm.t% 

[0082] *»9JfcJB^« y^'x -y h&ttttOH 
[0083] t ^bX-^mk-ti^XmH 1 0 3 IT 
iiSS 2 WJBBWcfc v >T {i«ffiC v b 'J ? x & m&x £ h 

i>cr>&mi\>\ iixru-ft9miatb<f)sa&n 
ts^ammm-mzwmmit -th z. t wtt± 

-tf*-b8Jlfi. iK'JXfi/yll, *ft&=*WIME 

*%^xnft?&^wm¥mzmicr>®mm^ 

[0084] T&mxiiz.tihru-'frvj fcRj&f 
^S»K«ojS««:«*&L-. a34EJ6*fHcB*. RIB 
SrffSro. MMW xMzmft&Rl&t^WStco&WL 

< 1 1> i itiwmz'y* < t i> i 

X'lzWfS&tiX v> 6 ro-TT M c7)7'n-7'***S££ 

-ytzifflmx-m.8. &m.mm%itz. tux 

^^-yfcttfejcftfc&S. ifc. -fKbKJfrf"^ 
IMtwtttefct, , i 5 4 y7 >'x 7 biSSrffl 

[0085] 4fc*>fcflHfr* 
[0086] JJlTHitWS- t> o-C*«B8*SEtB«Ka 



[0087] IQtMl 

( a'7/Uvx >y fry >?-ZmVzmmTn-7Tl/ 

( i ) «sa?f 

^OtfRHtofc. JKC, ^SCC^JllfflUwlN* 
Kfctb'J -7A?MC#77«c£ 1 Otiffl&lt:. 91* 
«S*i!fe, aH?*«fe»Sff-5T. 7°n-7Tl^fflw# 

[0 088] (2) |!|«UI 

rsy^^u^x^y^^j (N-/3- (t$7x 

o^7y*-yryy^] ■. kbm6 0 3 -,mm 
tt&im (**) ttK) «iwt%*»«tsaTC2«f 

*^M»Lfc. »:^"cc:<oj8afcJ:E ( i ) x-wzmm 

m& ( 2 5-C) -C2 O^HBHLfca. 9IS±»fT. 9» 
^ £ #7 WMffl t IR£ § *Jt . iR t A* 
77.^S: 1 2 0rfcMLfc:*-7>*T- 1 ^ISK-^ 

LT^^y^-yT-yy^a?:^?^. as^ffitr 

y7.7^y-i 5 F (N-(6-Maleinidocaproyloxy)succini 
mide; Do j i nttS) (£»EMC S>B&) £2. 7 
mgffiL, (DMSO) /X? 

/-/U£0 1 : 1 0 . 3mg/mli5: 

y yfwmzft^tzfiyxmzicoEMc smmzm.ii 

xmmizmftztLx^iTS'&bEMcsmmnt) 
*/rt^t*RjEs <: . ; »«tr^ xmmiz 

^4. EMCSS88E*>4>3l£±lffc#5Xl£{±DMSO 

[0 089] (3) ro-rDNACO^lft 
^L^„ ^rt5E?(|#-f ltf5-*«DNA*SSC(iDNA 

mit&mx'co&miizi-t-^T or^rdh 

i o 1 -Mod i f i e r ) (yi/yiJt-f (G 1 e 
nResearch) %M) S-fflV^Ufci -ot^- 
;KSH) S£«ALfe. «tv^a«<Offi«»Srm>D 
NASrHllRL. iS3JSS«c^a-7b/7 7-f-tTtl» 

aa?ii#^ : i 

6 ' HS- (CH 2 ) 6 -O-P0 2 -0-ACTGGCCGTCGTTTTACA 3 " 
(4) B J7°y y?—(C«fc SDNAttttJ, 
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mm^i 1-187 90 0 



IMiWm^ 1 <9-*«[D N A»l»'fi4 0 0m 
g/mli:^i5lCTE»a(10mM Tris- 
HC 1 (pH8)/lmM EDTA*SR) fcJM 

u -*«DNAjsa*iiwL3t cmtcmmmm. 

[0090] 5wt%, JS*7. 5wt 

( I ) X^tlhT^&VyT)l?-)V : T-fe 

f-W-/I/EH ; Jl|flf7 7-f y^S*^ (1*) ttS) 1 
wtX**tr*»*tffi*L. iiEDNAjSSfcin*.. 
-*MD N A^ftR«£**8 jtx M t *S ± 5 CPS L 
fc, ^^*<7)^aa3M^fi:3 0-50dy ne/cm£) 

KHrtT'fc 0 . *fc«tfBil. 8c P s (ESttKlh 
J&KfHS («) ttK) :«^^yx 

(*) tt») ffl^fy^y^t:MUWyx7h^ 

(ffift* : BJC6 2 0 ; W> <M) *tS8) 
tfci WW^x ? b7°»J 6 0 X 7 2 0 d 

fcJJE (2) -CiPiLfc^^lRSriait, /n-7'I 

tf^ffifcOgattil. 2-1. 5mmtf)^: 0 ijtX 
#7f-f^t 36 0 dp 

3 0^Mf*^y^-rt^ffSL, ^f7^S««v 

-tfc. ^fc±iEruy^ittaiiM^*>fcO^DNAr 

a-yjBiSe0tttB*li»2 4 p 1 "Cfcofc. 
[00 9 1 ] (5) r/n^V^RJE 

5 F«fc*:t-;P*fc^RJE»7tt, 
1M NaC l/50mMyyK«W« (pH7. 0) 
SSTCBWU #5X««BIODN A 

[00 92] (6)A^iJ^^y 3 yffi 
gd?'J#-f 1 <DD N A fc fflfftt&ttSEPJ £ 
DNA8'DNABK^flBi'e^*U 5' *Sffi£n~^ 

$>£t&£tmz mmt itz-^mD n a « z.<n 

S^t-*iSDNA$rlM NaC l/SOmM'jVB 

ffff$(pH7. 0) cft&iEKi juMfciSidte* 
Urrn-7TM *«ml. ( 2 5 to -c3«hb 

7TM £ 1 M N a C I / 5 0 rn M \) >mmm ( P 



H7. o) mmximi?Tn-7imt.>^7'vyj 

XL^ofc-^DNA^gfev^SKUfc. S^i/n- 
* : ARGUS 50 ; (ft) ffiR) £ 

[0 093] (7)tt* 

aewk-**D n a t y ^-c a s eh#* i 

ig7°n-7^X*> 6 0 OOaHtitC&ofc. 

2 fcv W 7* y ¥A x 3 yf£co ^3K% 

(*) ttli) fcffiwcttfcU:. cott**ia««^ 

[0 0 94] Z<7)Zbli7v-7T\s4 ±X'J\4 7*jy 
[009 5] ^J6^J 2 

(a7;^'x y fry y^*fflv^fcai»rn-7 p rp>f 
Hi) 

( 1 ) iilBKife^Jl^ ( 1 ) RV (2) fc£<R«HcL 
[0 096] (2)rn-7DNA^^ 

d n a v ^xmm^ 1 -4 

Sr^L^o JSri3Sy!l#ti-4co-*«ai»i. ^it 

fccoSrE9iJ#42, 3«ffi(g>fkSif:fcfcco*EM#^ 
3. *tT6JHB6ft3*fct>OtSJS»4i:Lfc. 

i feEW## 1 ^4 <7)-#«D N A*fflt«4 D N A gift 
MiWMfifl:Th i o 1 -Modifier (G 
1 enRe s e a r c httJR) SrfflV^Wli oTf"* 
-;HSH) 36S:#ALfc. «^TaS<OK«H£fifv> 
DNAlrEiRL. «a?iS*^nTb^7 7>f-^TfflS 

m\m : 2 

& ' HS- (CH 2 ) 6 -0-P0 2 -0-ACTGGCCGTTGTTTTACA 3 ' 

mm^ : 3 

5 ' HS- (CH 2 ) 6 -0-P0 2 -0-ACTGGCCGCTTTTTTACA 3 ' 

mim : 4 

^ ' HS- (CH 2 ) 6 -0-P0 2 -0-ACTGGC ATCTTGT TTACA 3 ' 
(3) B J 7°y >9 — \iZ£ h DN A7°n— 7<0ttffi. 45 



(20) 



WBPIM 1-1 87900 



±i2Sfl#* 1 - 4 D N A JJESGft 

mo (4) cB»Lfc^fcHaw>*»r4«iwt 
fc. avi-eBtru^^tjjE ( i ) tHt^rfMSL 

7c?)#^ £§£#7 X«<9 3 x 3 mmco 4 -?<OX y yoytfr 
[0 0 973 (4) rn-y^y^HJE 

1M NaC l/5 0mMy>M(MHS ( P H7. 0) 
#7X«Sffi<flDNAS«£^Kffi^ 

[0 0 98] ( 5) yvf^y^-tf-S'H yj*j& 
e*i#^ i n a t ttfflti&a&Rtt£irti>-*m 

DNAfcDNABIteJWC^fcU 5' *Stn-^ 

4fc--*«DNA£lM NaC l/5 0mM'jyffllB 
«(pH7. 0) K^jRKljuMfc&ii^KjMf 

U (4)V&t>titz7n-yyisJt^7vyj j e 
-^ay^£3i*Hfr?fc. f <?)f3t 7°n~7'7W 
flM NaC 1 /5 0mM»JVB8i«}J ( P H7. 
0) jSaCTac^Ltrn-yttHfcyWyu^XL 

w ? h*3%iiftftt (~3y («) a 

«) tmku mmmofm (®sh% : 

ARGUS 50 ;mfch-9A (ft) *tS) SrftiK 

[00 99] <6)*£jH 
fiKfc-aWBD N Ah^V 7 *T**E#I## 1 tf)D 
NA7n-^#7 hW44 6 0 OWSBtitQhbn 
ftZML . 1 «£<D 5 xv . y f-EWfc^&EWOT- 20 
DNArn^X*7 hTtt, 2 8 0 o^m3Kfi^# 

DNA7°n-yc7)X^7 htli. 2 1 0 Ofc^V^yf- 

EW##4 tf>D N A tubfr** fc . fiLh 
eO*fr&, DNATIx>fgS*Lfe*^»*ltt^*«D 
n a sr l#gWfcfcart-& £ 2: fc • 
[OlOO]§g|i0J3 

(ffi*^DNArn-^iJfcA7^yx «y Mttiti 
IMS) 



( 1 ) DNArn-r^jJt 

NAiK^tfaiifflv^figL, 
0. 2mg/ml s 2mg/ml s 15mg/mH:^ 
l>j:^:TEII(10mM Tris-HCl ( P H 
8) /ImM EDTA*jffifc) fcjfflKU if!^)|}3: 

&3a«^DNA7°n~7iW$£tllKUc (EH*** 

5 ' GCCTGATCAGGC 3 ' 

(2) Bjryy^-tisiitas 
/ytyy7. 5%. J£H7. 5%, f^-yyjn^ 
7. 5%. JJE-** ( I ) TnZtllim&lrt&T 

*U ^^*aat*±IE ( l ) XWSLLtMo. 2m 

g/mico7°p-^?s^3D^T. mmmmo. o 

2mg/ml (3/*M) teWRLfc. £tf>iStt£:±E!g 
*fe#J 1 Tffl t *A7;P y x y h 7° 'J y ^fflco >f > 9 $ > 

;i/xx 7 h 7° y y ? v k \£g&t Ltz 9 
[oioi] mzmyvyfizAAy-jxcoyfvzmi: 

Tx^vx^y^SrtT^/^o ::t'W7f^y 

(2. ±i£x U T(C 3 6 0 x 7 2 0 d P i ^JKT'X^'y 
r^y^ft-Si'JfcaSLfc. ttz&mzayhu- 
)Vb LTB J 6 2 Offl^fMRflW y 7 fcHTA^aUifc 

[0102] *fc#^^T^S«J:fcXjKv 
Sg7°p^-7^TEiM^fflv^ll|JRL. y^mttfcJ: 

ffl^fcry y^-o^ 7 K*»6ttffiS*i4i«* 1 ihtz 

*)<7)im& 2 4 13 y 7 h^Tft ^,.^LT 360X7 

20dpi ^»kt3 x s^*^ y?-^xy r(cx^7 
r^y^L^r^5**<4tfcr*>4*^. 

2 4 (fny^WP) x (720X360) x (3x 
5) X4#C=373>L£ 1 

t*C& 0 :^I^rn-y»W2 6 0 nmfcfeit 
^i»7KJSi:lHliR^^^7 0 n-7O2 6 OnmfcWt 

[0103] JJE ( 2 ) fc^<R*^f^*, il«2m 
g/m 1 . 1 5mg/m 1 ^^ro-^jgiBEfco^T 

Si230//M(0. 2mg/m 1 ) Mf2 2 5 julM 
( 1 . 5 m g/m 1 ) t U!o 4MBME*»feli|JK3*ifcr 
D-^K*%^®5fe^tmsfir6^tc^^fL^7°D-- 



(21 ) 



WiW- 1 1-18 7 9 0 0 



[0 104] (3)m 

l±-ffl?££L>5rA»ofc„ ttzzyhv-frtLXT/l'S. 

wax** hbtmrv-ycvAXv h^smzxM 
ititztzb, m%3uMRV3 0uMmmm>x 
fmifi^y hcozxyf < vmmt* a y?x# 
■•/hn^tik^mmx'h^fz. ttzmm2 2 5juM<7) 

[oio5] mmm4 

( 1 ) mxm-T'n&S. 

rf-y am r Aj tmm) A^sr&tssju ome 

r , ol igoA(40-60mer;7r 

;ivy7ti). poly (dA) (3 00-4 00m 
e r ; 7T)^i^7VM) £ % tl-?tlT E }§$JT"#$? L 

xmmmmnmg/m i tsrsj^iwu 
mmn : 6 

5 " AAAAAAAAAA 3 " 
( 2 ) AV/l^'x -y V D N A?f$<7)«: 

m 

?V-t0y7. 5wt%. iS*7. 5wt%&tf±iE- 
jRs$ ( I ) t*3*l*T*'f-VyTA'3-A' (ffiift« : 
Ttef-W-^EH ;JI|8f7T4-yy5#/l') lwt% 
*£tr*SM*JM£U £<9**&T-Lie ( 1 ) T'fM 

Lfc* * <mmru-ywm*imm8Ltm o . i m % 

/ml fc$rSJ:3fc«RU:. 
[0106] Hifeffl 3 fc Mfcfr- h 0 •? iSizm Lfc# 

r<f ^#s*B«trcM*u:. *<o*s*B»fti o 

mer04O-6Omer <0$&7 t O-7*tCW LT 
li. T/l'S^fcSfcft Lfcxtf-/ r**qK8fc jkWfro 
-7*TH ^Joftfc. *fc300~4 OOrae rcO$t 
&7*n-7ld5gLT i> , »*WC{ilB|«07'n-7*r P 

4tmhixrzt>\ fmthxx-v vrntm^x^t 

IB^## : 7 

* Cys-NH (CH 2 ) 2 -0- (CH 2 ) 2 -0-CH 2 C0NH- 
id?IJ#^ : 8 

^ Cys-NH (CH 2 ) 2 -0- (CH 2 ) 2 -0-CH 2 C0NH- 



[0107] at#«(?5aa(ro-7*is«*«v»Tft!)ft 

TEUKLt. 0ttL)t««rn-7««l 0 Ou 1 £i£ 

fflHPLCT-^L. ttas*<o»«fc«it«t:j:-5Ta 
mam imi yxf-n^r s ynt- n 7-7 o 

•^titro-yiiA^^x .y b^T"<7)tta5(;±^T 
fciat^SJt'Sr^o it C b tmi&X'Z tz . * £®JK L£ 

04 CScfi 3 ic 3S^^$co^Kro-y(iH 
if jhwiji 0 wjt^ in jr s . 

[0108]£*tW5 

£ttma (4 ) tcawc, mr 
u-7#x#vTi yy^titz^m^MHyxmim 

f^yA-r^Cl 04h 9 0*. -Bfc^ia ( 2 5T:) ft 
Jit, #«»7°a-7*ru^SrA>f T'li^-tf-^gy 

fc. co; bfrh#7xmm(o-?u-t = Y&ktim7 
vTv-rTis^ummMinttuzitKz. 7o%m 



[0 109]i©S«6 

mm) 

( i ) ±ssamiff> ( i ) at/ ( 2 ) t^<H*tL 
t rn-7"r va momim&m ttztf? xmzmm 

Ltz. 

[0 110] (2)7o-7PNA^ 

Tiaie?ii#-^7s.u'8 <nmMtmtti-&yciT4 y®. 

gg(PNA) (H*/<— feTr-f 7- Srffl* 

Uc„ ;«PNA(iN*S (DNAC05' *SStfflS) 

tvXr-Y y?gg (c y s ■ewfe 
?FJ##8<7) P N A7'o-7tiBe?iJ#-f 7 (50 P N A7°n— 



ACTGGCCGTCGTTTTACA C 
ACTGGCCGTTGTTTTACA C 



(22) 
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(3) B J 7°'J > ?—<iZ£%> P N A7"0— 7"<9tttfi, 

it/&KA.<7;te£ 

_tiB#*<r>PNA7°u-'/£ l 00ju 1 WO. lwt% 

U tf^vc^iJ-fe'Jy?. 5wt%,Si7. 5wt 
f-^y'/Un-/^. 5wt%,W±Mi Mft 

{ i ) T-^ftsr-fe-f^yr.^ri-^ (jf n ° a ^ : r-fe 
fv/-;iEH ;iiief7r-fy^s*;K1*) itt5) 1 
w t ?Si:*tf***£_UEP N A<0 h >J 
jfttJU^T. PNAro-7'c0g^*KA^'8x/Mi:^|. 
± ') tlilS Lfc . I <0Mtt-0*iffi5fc*Jfct 3 0 - 5 0 d y 
n/ c maWl?* 0 . * fcttKU l-5c P s WE 

[0111] ^WPNATO-Tlgj&g.**, §USPJ2 
(0(3) iZtmitc^t\mi l ZlX±M ( 1 ) T'ffrRL 
fc#5;*;«a:«&*Wxy7KX#yT-f y/Lfc. x 
*7f< y/*rra. 3n*iaM£f-v yA-rtuffa 

[oi i2] &fc±ieryy?mttffl»ffcbfc | 9?)P 

NA7n-7S«^aj»i»2 4p 1 
[0 113] (4 ) ya-yJfy^RlE 

1M NaCl/50mM'jyg»S(pH7. 0) 
jBSTCftitU #7X^lffiWPNA££t«SttS:^£ 
l£8fcV >8S L -fc . ^T'#9 X«£ 2 %>7 T)V? S 

[0114] ( 5) .'Wyj^-b'-^gySiB 

e^s^ 7 » p n a t wmt&mm 
DNA*DNAfi»ajrareajsu 5- *»co-r 

Wlft-aWHDNASr 1 OmM'jylifS ( P H7. 
0) fcttK^5nMfc$:*J:5fc**L (^Rftlm 
1 ) , ;<?)DNA^?g*Ciiia (4) f^T'nydfy 

/ssat.JtPNArn-T'ri^f s-aaiu us (25 
°o t-i 2BmM7"i)^*-yayKJ6£fT->5t. 

ru~-?TVA 5-lOmMU yjgjMRa ( p H 
7. 0 ) ffl&XISiftlX'PN kTU--flM7V y-i 

xL^*»^fc-*«DNA*atwaufc. acfcatrn- 

TTHWXTKy J-<7)3bfcI£. MWKDfga (ffi.fi 
£ : ARGUS 50 ; mfth-tX (fie) &$") £ 

[0115] ( 6 ) teH 
aBWfc-*«D N A -y f-C*4E*J*S7 COP 

NA7°n-7'T-«i2 4 0 0 <7)W3(3kX"h -itzftlZttLX 

1 JgS S X V -y f-E?i| £ #t «, E3«l#^ 8 W P N A 7o 
-7'tli^^l 1 0 OXhntz. tt±cozbfrt>P 
N A 7 M ±T"^^fflffltt«-*^D N A S-ft ^Wfctt 



[0116] iftA^f 7"'J -t'-y a yftw, #x^r 
•y vtmRm.Lx^him<nTT]-y7V4zmm. 

ttft (-3> (ft) iJ8v»T«KLfc. ^te* 

^atwfc3&>*»4 7*0-7-7 y -r T-fi. 

**2 0 0 /imcO«Hrtt*)4i 2: . 

b) BfSftSX^v httfDlBtJi, &5 0jumWX^- 

it, 

c > xtf-y hcofrtmm-yX^&Zttfm^frktc^ 
tz. 

[0117] zozbteru-frisj ±.?'\<i 

JXUzXtf-y h<D&®tfl!timZ'+fb-£&±.X'mbX3i 

[oii8] w>zf\-i 7U -t'-y g yRjEH#, 
*W&y)*^W-*«D N A«H*tefflv**S»fctt 

-7*7 M iwW 7"U 7 F<atM}£«J: OSSfcff 3 £ 

ttp?*iz. ztzm±.hm<omv%< . raikw 

[0119] ^fcPN A7°o-7*(7)X^'y hfS^'SliftM 
1 T#£7°o-7T U-f WXdt-y h i 0 t,*S V«*J± 
Bf! ^A'TTjTV ^\ *^Bg#^«p N A7o- ytSD N A 

[0 1 20] HMPJ7 

( ^®{cx^ yS5r«A Ufcro-7*TV >f ffl7"7 >y 
7 "7b 'J 77.#^77.S^<?)pS&y'^(7)|Fffi) 
( 1 ) ^fcWi.fr^&tiyXmWL (5 0mmX5 0m 

m)t, 2wt hV*?&*mtl : S:M^XM& 

mmt. ^X'uvwy}mt:ft%'>xmmzmft 

itltz. x^yss-te-^LTty^y-ft;^ (r-^'J 
yF^yrof/L-MJ^ Ndfyy^y) Sr-ttfy^y* 

•yr U y^J (fflft* : K BM4 0 3 ; f|jffi^¥I*ft 
itAttS? ) irlwt 5 0 w t %* 9 S-il* 

mzm&Tx- 3m«mi. m^y\teM*<r>* 

mizx\?yzi-?-x-mttL. 1 0 0 , CT5^ia*n^ > 

(2) mztr-xyyjvtzisirt&DEEP-uv 

fi« : B K - 7 3 9 P ; *rH«fll?flc*^tt«) tf^t 
yn-^r«{tf*f5)Kff A"5x/mi:^-a «t 3 Cf£ffiU 

<: o*R?:*-y bry- fts or-es^iHiiBSLTffl 

DEEP-UVS3KHSIrffl^T 1 cmx 1 
cmOlMi:, HBtfettiBK^i/Ha^rai (X) 
*>*1 OOAtrn, Sr/^x/W^^'l OOiimX 1 0 0 



(23) 



«fBPP 1 1-1 8 7 9 0 0 



ffl^r ro* s r -f l . act vrsmrM y 

tffiv^TWWcWlL. ^f^y-y^-ry^-ei 

«»IWi;W^2 5 0omilS#i. BW^S^x/P 

^x/^S8Ki5 0 t°a y >y h/P (pi) <bftl££ii 

j$fc£jte9 3° tmtllZ<<. ifc^i^ttM^tJtt 

[01213 (3) 1 0jLtMOO-/5>B*»?a£A 
^yx 7 hT U y?~ (fflffi* : B J C 6 2 0 : 

/y (1*) tt») V7*y?fc**U MEHM«J 
1 tfflt^Wyx 7 hT'J y9W*"?)V*Jx 7 
7 HtiStLfc. * LTJJE ( 1 ) »V ( 2 ) TfflSL 

?-y (lAtofcS) to-^s>B*jSStfe*»U 

hh. ftfcl OtxMCDTSSF ITCC0*»?aSr)SI^ 
y ? ? y L . iJET Li >9M<V)V*/x. 7 

y B&V7 5 / F I T C £^fc^«*«tt?* 0 -f > 
7 xx 7 h^\7 K^fecOttffi^SSfcff^iS-k. & 

v»3tcowK*c i o t ? x Mzmz h&mwwm* 

9 ox 3 y 9 5 a v £ WBTS 6 S . 
[0 12 2] (4)«3Ka^*(-=i>'(tt)*W)fc: 
GJBB7-f^- (n^^yBffl) , BJlg7^;P^ 
- (T^FITCI) H«U WlOOffiffcT* 

[0123] mmms 

( i ) mmm7 1 Haw>*s£t i o 7^ 7 ? v s y 

(BM) ft^lS«*fMLfc. 

( 2 ) D N ATv-yt IX 5 ' y yig 

y ( : 9 ) , 9 y 

*f IX 2 1(505 ? K# £ X V 7 fWD-7 v ( E 
*J#^: 1 1) (4TB*«»«S4ittl!, HPLC^ 



-#«D N AT ft I) M 13m P 18~ssDNA 

flMW&TC**. WTfcEflW^: 9-1 lOSSfi 

?iJfcyy^-s*o«fe£^\ 

E?'J#^ : 9 

5 ' NH 2 -(CH 2 ) 6 -0-P0 2 -0-TGTAAAACGACGGCCAGT 3 ' 

mim : i o 

NH 2 -(CH 2 ) 6 -0-P0 2 -0-TGTAAAACCACGGCCAGT3' 
E?IJ#^ : 1 1 

5 ' NH 2 -(CH 2 ) 6 -0~P0 2 -0-TGT ATAACCACGCCCAGT 3 ' 

(3) ±IBI£?rJ#^9-l 1 COD NA7n-*y(:WLt 
SOmM^aiK^txTEiSjK (pH8)C,#DNA 

7°n-rav-*«D n a £M&mmtf 1 o o ju m t * 

S«to^jg)»L, DNArn-^j8atatX-*«DNA 
^SriWSJL^. ^LTDNA7°o-7'5:^0?Ml 0 
0// 1 ^LT#^^DNA7°n-y^fflffiM^-*gf 
DNAfc#tf»«8rl 0 0// Ua^TS^L s #^rc?)?l 

&ffi&*9 o*cpt>2 5v&x°mMmz2mm>wxi% 

Wl, #>5r^DNArn-ri:«.^tf0-*«(SE»i:C0A 

-fry 7 ^n±ieie^J#-^ : 9-1 1 

C9#DNA7*D-7VVvf 7"'J 7 H 

Hryy7. 5wt%. js*7. 5wt%. ^^yn 

-^7. 5wt% s at^«riE-»* ( I ) TffiZtilT 
*i+l<yT)Vn~}V : T^VS-lVEK ; )l| 

tiwi . ^ >f ^ y 7 y com§mm*8u mtKitoiz 
z.iit><omtbcom&Mmtii> 3 0-5 0 d y n e/ 

ftgf: SOKtHB (tt) ttH) oKHrt-Ciofc. 

[0124] *t/v^i 7 hry y^- (fflp D «^ : 
b j c 6 2 0 ; (1$) its) mjy99y9£ 

y 7 JtllilTB^fc^i 7 h 

ryy^7 *ft±ifi ( 1 ) aix 

(2)T«U:BMM7X1IH7M, itffi 
^J#-^9^DNA7°n^7'W\^7 , y 7 F**tf«Slt 
lMB^x^ (06O1 3 1 ) fcflHfrUfc. actEM 

1 ooDNArn-y^w y y 7 k t*triHiit 
JJBlJ(B^*;Wc|jWfti2?(Bi , >iA' (06^ 

13 3) t^tt^L. S(CE^J#-^ 1 l^ODN A7o-/ 

tfyvrry 7 K**bj»t±e25!ia^x^fci»« 

1" ^3^Ji^ T >x;l/ (H601 3 5) tflBftLfc. ^ 
1 o^9xiWr#LTff*iwW r y 7 PjSffifr 4 Btt 
StT^l 0 Op l«*&Lfc. 

Wi^»2« , r**3&«. wsiiiT^i^wsELfefc 

tt*&^ii^A>f yy «y F^i^x^coBBPlB^ 
feiasoij^oTflqtLTt^sft*, y?x 



(24) 
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[0125] iXt^RS: 2 5°C. Sft 1 0 0%<7MWM 

[0 12 6] (4)«tS«Sr80 , C^|feKt > 10iHa 

»Lfc. awcfflR* l %x^y^r^«itl 
iiTC 1 i$B»sa t . x ;Mtya*EJ6^#* 

[0 1 27] ±12 (4) ^HkfffcJloT^x^rttfDDN 
^iHE-r^^^x/^JgW^i 9«*ttM«<* 0 . 

DN A tf*ffl<W x /UAaJOfttftdO 

HMC*flt«. 

[0 12 8] (5) ftKNaCl^SOmMcOSUrcS- 
frTEafiK (pH8) KE^J#^9<J0DNArn-rfc 

nth ^mm^-*m n a & jftttitKtf 1 o ^ m 
j;? mm l . ^ co»»t_hs ( 4 ) Tfcfc ^ x 

o & 2 5 °c i r 2 KiM^yf^' 

-^aVKEStr&ofc, oW2 0 , CC10mM«N 

ac 1 mTE«»s(pH8) T*«*2 04HSBt 

[0129] (6) JJctNaC 1 £ 5 OmMtfOjftKT** 
bTE** (pH8. 0) t, r*««|«c>f y?-?5r 
P-hLT*K>Tft*«:»T&, 2-*f7l/-4. 6- 
tfx (4-N, N~^f^7^7x-;H try y* 
h>T4*9A Y (JJIT r P2 j k«&) 1 0 

/*Mfcfc*J:3fc*|||U itfttM^E-f V9V±v 

7 hry y?<7>\ 7 HtRf) Wtfc. ifcJJB ( 5 ) t 

t > vf 7 y ^>f ^/ 3 ^ff^ £ J ±er y y 
*fc-fe y hU #*^x^tdttLTP2igjK£l oo 
p 1 r*o«»Ufc^ ^*KfoM"6fcW£«*l 0 

ij yy^5(S¥ttSAa«. : i o os. mmtm 

ffl<?07 ^/WHra^ (JBSffl 7 4/1^-4 5 5nm 
H595nm <j£&) . ^ ?o>f 7 7 $ 9-6 2 0 
nrru Sbfcffl^y T-7 * ?Uf-6 1 0nmH725 
nm (9)1) ) i/Z I CCD^7 : C 

24 0 0-87 ;8^h-?xa») H.^y'7P 
-fcrylf (ffA«: ARGUS 5 0 ;&t&*h-?X*fc 
H) tffiKU «t*M«ttLfc. fcfcSRxyrii 
25|tmX25//ni v A /"r^U-i/ s > x 6 4 , AR 



GUS 5 0«OiiBV^Wi3iBlftSL3t. 
[0130] -twit*. 1259*9 1 1 <7>D NA7D-7' 
£ t££ $ it tz V x )Vfrh i ± . ; < 7 ? / 7 * > H i: { 

1 2 0 0-1 5 0 0oa^^*<W(E5WS: # - 

li, 980 0-1 0 3 00^3K3S***«ftSii. 4fc 
E?9#9l 0c7)DNA7°n~y^^$^^x;^^ 

tis 350 0-3 9 0 ommmmmztitz* mz 

#HIffl£TE^«r^£fflV^ 3 5 0 CT'l 0#RBfe»LT 
7n^7^^§to7x;^^ii^7^^77yFh 
[0131] £*l£^*SII*>^ ^WKffiSrn- 

t ^mmmmmmmmmzm&x^ m 

[0 132]|?»1J9 

[0 13 3] (2) E5IJ#^9-1 lc7)DNAro-7 
t» LT^fflffiW^ 3 D N A L 

fc, NaC 1 S:5 0mMc?5iBatr*tfTEaf«[ (pH 
8 ) fcJJE 3 S^O-*g[D N A 1 0 0 

AtMtiS J:5C*j||L3t. a7/^'i7 h7>jy^ 

(ffiflA: B JC6 2 0 ; («) ffl>f V 

^^y^£3fflffl,mL. §^^y^^^C±IE(7)3 

( 1 ) ?ffl*LfcaHRfcry >*fc-fe-y bu E?J## 
9-1 10DNATo-7'^jB^LTv^ T >x;Kc*fL 
r*^^««W^**DNAS:*tf»aS lo^ 
x;Hio^ 1 0 0 P 1 ^offil&Lfc. i^«rjST#^x 

[0134] o) mzmmmst^imizLx^^^ 

5^8tH*fcLTP2»«i#^x;UK«»L. ^ 
)££^tl>-hT-^-f7'y7h^^ffiS:tT ; Sro^ 0 * 
^IS*. ^Wx^H980 0-10 3 00«S 

c7)#^ x ;U tifflmtwRjEftrJf #7x /I/tc^ t ^ 

m&X'* h^t tmnztitzo 

[0 13 5]^ffe^J10 

( mm 7 commcw x fotmnmMkim ) 



(25) 
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( i ) sum 7 1 ix7 y 7nf'j ~,?xn$ 

[0 136] (2) Z<rmm.<r>-fJv9-*Y' > ) 

m-h®mit2 2° xh^xmmmxwzyy 
~?hv? xmm.m x nmm* ti tsmtix mti*? 

[0137] o) mzmmMitnmzLxv-y* 

t ixmm^^/iimifzmmm^im^zii, m 
tamtsm^nti&miz^mKxhiK, tsiz 

ZZtfiK mzfi%oTn~-7tmMMMtcr>Kfocr>® 

mizm ^nttch. ^mmnzimitz^^iiim 
m*itm®u*cr>-mmm®t lt#s i^mx-h 
h« ttz&*<n&mtf&%!Zti&Vx)Vfrt>im^izM 

Zit&ZhtcUz, &«cr)7 ^Mz&Mco&mymm* 
jyfitxvhTvi-txzmuxmiX'Zfzzttfftfr 

[oi 38] mtmi i 

( BM?BS;SSi?)#>>x/l^C7"n— 7'SlS;M'B'tbS#A 

ffli^Tn-7TW^S£M/^teffl) 
( 1 ) Sllfc^J 7 1111 K LT 7'5^ ? -7 HJ y ? X £«| 

[0 1 3 93 ( 2 ) TSySSr^L7t>7Wt:^!ft 
(N-/S- (7Syx^-;l,) ~r~TSyrof/l/MJ 

: K BM 6 0 3 ; €jSft^I3tlfeS£ttl! ) Hwt 
1 0wt%p<^y-^7(c?l?K?:MjSTT-3B# 

U:. o^t;«S(S^A/;i,yi.yh7Uy^- (}£ 
ft* : B JC62 0 ; dHVy (ft) ttM) ffl-fy^? 

y?tzftmi. utm i -rffli^c^'7'^yx y i-ru y 
^^vKt^L^. iJt.hie ( i ) xmmitzmwL 

Ly°'J yyc-t-y b L, -7 x LT y. h ^ y Js^'flD 
*»8?$ft*:y 5 yft^-^-tt-y 'yry y^M 

mmmmmz t nmz ixmitz. zmm 2 5 
°c , mm 1 0 0 3 0 imm l^*> . 

ii4*TifcrtK xfyfaiu *<oiai oox:t-3 0^ 



[0 140] (3)DCi:X7Hiy>-4-(?W 
5 1'7x^l) y^U—h (T/l^h'U -y^aS?) J5w 
t % D M S 0&$l;||&ift£# 5 w t % i; & * J: 3 fc» 

mi. zcomm^±m(2) immzixjy7=jx>v 
byjyyx'^^Mzi oop i-?oi*i£U owe 
3 o°c. ssi o oxnmsiimm izmmz 2^&a 
Lfc. mzmmmximi. x^ynm^x^ 

[0141] ( 4 ) D N ATo-7't LT 5 ' 7f3gcD* 

'J y mm t ^ -f y y or ix ^Js-nm* 
m^Ltz i v 3*-?- (s#i## : 1 2 ) , e 

1 2^Urf-?-lc*ftT Hi^^^U^-f-KA^ 
SX-?.yf-<y57°D-y (ffi?J#-t : 1 3 ) . RlMMm 

m 2mv3-?-kznix2m<n?9\s*i-Yjr^x 

-?y f-<7)7-a-y (Wm^f : 1 4 ) (£T B*l?»ft 
S^ttK. HPLC^l^-H) SrfflSL^. OTtl£?iJ 

: 1 2- 1 AvMmmt v y^-'jcomm^ 

-r. 

ae?ii#-t : 1 2 

5 ' HS- (CH 2 ) 6 -0-P0 2 -O-TGTAAMCGACGGCCAGT 3 ' 

mm^r : 1 3 

6 ' HS-(CH 2 ) 6 -O-P0 2 -O-TGTAAMCCACGGCCAGT 3 ' 
i£?lJ#^ : 1 4 

6 ' HS- (CH 2 ) 6 -O-P0 2 -0-TGTATAACCACGCCCAGT 3 ' 

(5)10 mMso >j ym&mizmmm^ 12-1 

4«#^ODNATa-7'^^ilS*n O/zMt^l, 

»!8tiBi®tLT±ie ( 3 ) x-mitzmmw^iu 

ht)^XttlXV^imm.<r>-? h U 7Xtz i 
x/H^tCih^oTfcO, ?nwyj-;^-y 3 y|i| 
gf2fl&*>->*;„ cI«a^3 0°C. SSI 0 0%<7)11 

i.}V<7)1VA 5F^tSI5^^. DNA7n-7&H 

[0 14 2] (6) IS?iJ#^l 2«DNA7n-7CJf 
LT^fflffiW=5:-*i!DNA&^L, NaC 1 5:5 
0mMc0iHST'#OTE}Mt. ;<7)-*MDN A£& 

m&%tfiouMt%&£?i,z®MLtz. zcommizi. 

IE ( 5 ) TrnDN Aro-r^S^^jfiSL. 8 0 
•C-2 5°Ci-C2^WTI^jgL, 
y gy^rfr^-ofe. SCNaC 1 Sri 0mM(7)iSkfg.X"is 
tsTEm® (PH8) SrfflViT2 0°CT"2 0^-ffSKJ 

a» L^t, , x t y ^^tst-a«jSfficoa^^ ^* 

[0 143] (7) )\Af^vY\,ZAy9-flV-Yl 
XlZlfrXWtim-ZimXfoZYOYO- 1 SrNa 
C 1 5ri§£5 OmMT'^ttTEiaC, g*§i«S^'l 0 



(26) 



Wl¥ 1 1-18 7 9 0 0 



uUkGiXoWmit: (pH8) . Zvm&lMt 

( 2 ) tmmzizj y?i?x ••/ h7v y9zm\ix±. 
E ( 6 ) <mm£'n%-otzmmc?>&>yxMz, ioop 
i -rs-om t . mm s t mmz ixmmmfe* i 

tz (B»jg7-f/U:?-£f$ffl) . SrfcAr gu s 5 005 

[0144] £<7)*£IL E9!l#^l 4WDNA7D-/ 

S-ttfc^x . a* ? ^? ? V K fc 
«|C0, 180 0-2 0 0 0«:£3l^#S&£;h.fc. 
#E#l#tl 2«DNArn-7'£ig£$«;'> J ;/l^ 
fctt, 7 5 00~8 0 0 0<OffieKBE*HB(l3^ *fc 

(i. 3 1 0 0-3 3 0 0<?)S£;5fc3S*a*ffi3fc$*Ut. St 

n-:/£*g£3tfft^x;l^»iA'-y 97=7*7> HtR 
1 0 1 4 5 ] iii^wte** 1 ^. *SQtW^Srn- 
-f-tf-^g y»6* frfr pit . HtEM## 9 

[0 14 61Sat«12 

( i ) mmm 1 1 1 nmz ltbshw 1 2~ 1 4 <od 

NA7o-7**S£3^£«£JWLJfc. 
[0 14 7] (2) EWS-f 1 2-14«DNA7n- 
7fctt LT^ffl»9Sr 3«H<0-^*«D N A ££fi£L 
St. N a C 1 £ 5 0 m M<7)}fi,8fC&tf T E $Mfc±iS 3 
WHW-*ltDNA*#>?C9iME4»l 0*Mi:£S«fc 

'Wy'i >y hrU y^- (ffi n a p^ : B J C 6 2 

o m)Wi)m4>??y?Z3®mM 
y? ?y?iz±m?>3m<?>-*mDNAm 
mitmi, mmm 1 -cjB^fc^://!^* ? nru 

^•y KfciUfLfc. ifc±IS ( 1 ) •Cffi*L!t««i 
ryy^t-t-yM, E5fl##i 2-1 4»dnato 

-fim^ t/n »* >> xMzmx&i 

*MD NAZStsmmZ l^i/H^J 1 0 0 p 1 

[0 1 4 83 (3) iXfcSSifcffll lfcH«fcLT#«>x 
f*. lfcBWcl/CYOYO- l«aE*#«>x 

>kc*»u dfc-CA-r yj 7 Ftoaia} 

SrfifSr-jfc. -f-coit*. ±XWx.Mrb 7 5 0 0-8 
000 § . d <r> Z b iyt>WS7 

u-yrv a (n^^MzmmzmmmmkL. # 



^xMzawxru-fbKmmmti^. tlx 
[0149] mmi 3 

( BMm&mzxx^mkmmtiizmixv 

( 1 ) «t«7« ( 2 ) comuz^Xy -7-v7-?hV 

[0150] ( 2 ) XMM70 ( 1 ) ngMttzft-oX, 
^X*i/mm^ltzi'7yit&m(r-7'Vi/Y*> 
me^M-MM^**) 
m ( : K B M 4 0 3 ; ft»ft¥I*fU£tt 
•!) <J51wt%*j8»iS«TTl«iaBWfLT. 

TitfMsa+tjjE ( 1 ) xm.Lfamiumx-3 
oMiu *<mm.ximmmi, saw* 

arC*£l*SU 1 2 0°CT'5WWU -7x/Hg 

H(cx,-K^ ismzmx 1 tz . zcm^x^^mmMz 

x;neaw)*fc«i-4 ftwstt 3 3 • t mn^-n 
x-b-otz. zcomiz b Mmm<r>mm>-y y$ >y ru 

[0151] ( 3 ) _hieiWJ8<7) ( 3 ) RV ( 4 ) fc 
iE»UdM£fcfli->T. Bd»^: 9-1 1WDNA7 
o-^S^x^^fclt^S-frfc. 

[0152] ( 4 ) E5(#* 9 (CM LTffliftWtfHffl 

?j£W-rs-*i[D n a^dn a miztimx'^ffcL. 
5' 5RSfc^-9-y-^T5yyy*-*^LtTh5 
^^o-r s vs-e-&LfciBWfc-*8D NAr# 

/L% <rcOMitft-*SgDNA£NaC 1 Sr 5 OmMtOji 
«T'^tfTE?§?g ( P H8) IZMUm&fi^uUbtcl 

iolzMMltz. zcom&lzlMi ( 3 ) t^dnat 
D-^B^aHKtaHIL, 8 0*C*^2 5 , C4t*2^ia 

it. ^7n-77V'fS10mM NaCl/TE 
1M(pH8) £ffl^T2 9 , CT'2 0*iaa^t-Cr 
n-7iit;W7'J^XL^it-*lDNAj 

«v«l^. mzmmm8 1 n«fc lt#-> x/^^w 

[0153] ( 5 ) Jgm 

18SMfc-**D N A t y 5 E5(*^ 9 WD 
N A7v-7Z&&Z-£tzVxl)sfrt>lt8 5 0 0-9 4 

ooco^m;**^?^. ttzmm^i o^dna 

7u-7£1&&Z-£tzv-xMpt>li2 8 0 0-3400 

emx&ffmmztii &KM#f 1 1 «od na^o-/ 

fclS^-S^Jt^xA^XaU 1 2 0 0-1 50 Og^co^ 
1 OmMNaC 1 /TEMm& (pH8) Srffl^TSEK 

3 5°cri o-»m&8>itzbz?>, mmm OWN 



(27) 



11-18 7 9 0 0 



[0154] 

UstsX^-y hi. ^o-T'fcr^.X-yfc-S-iiii: 
[ 0 1 5 5 3 !lt:*»BfcJ:*UfJ«0«t** l 6-Ct« 

fcro-rrM £ft*<ifc#?£<, a/sf turn* 
m^zztx-v yr^mmmmm a o jeh 

H - I.oaHHc»5&fr 4 £ i: * J T'# 4 . 
[0 15 6] ittmUzXiiif^ yn-fTVAom 

izi>tmt& z t WX'% h. i tz v b y ? x m« <om 

mmmMzztx-mmwcomm, ®&mm<v 
i lo-mmmtmmzK-itz. 

[0 157] 

imm •. 1 

EfflCOgZ : 1 8 

mm : -*« 

WfflnWM :itor>8m MDNA 
fl&COtiWfi : 5 ' *«C?-*-/«#*S£ 
E*fl 

ACTGGCCGTCGTTTTACA 

ffi?l0>*3 : 1 8 
S^IJcOS! : 

EM^M:tt«KH £j£DNA 

ACTGGCCGTTGTTTTACA 

wm% ■■ 3 

E?lj<7>*£ : 1 8 

mm ■. -** 



ACTGGCCGCTTTTTTACA 
EM** : 4 
E»Oft$ : 1 8 

sm<m : m 
mm ■. -*« 

EM 

ACTGGC ATCTTG TTTACA 
E?f#* : 5 
IM<7)ii§ : 1 2 
E9Itf)S : 

: -*m 

GCCTGATCAGGC 

mmn : e 

EJflOfiS : 1 0 

mm ■. -*m 

AAAAAAAAAA 

mm* : 7 

EMOgS : 1 8 

e*j<*>s : m 
mm : -*a 

l#CJy- : ftftK 

E^JOflBS : ffiWBffi! &«PNA 

m\ 

ACTGGCCGTCGTTTTACA 
: 8 

E^OfiS : 1 8 

E5"I«£ : 

M«» : -*« 

hs|COS>- : ««« 

E?»C9»S! : ftcOflOK ^figPNA 

E*J 

ACTGGCCGTTGTTTTACA 
EMS* : 9 
EfllOSS : 1 8 

mm ■ -m. 
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sa 

TGT AAAACGACGGCCAGT 
lE?J#-f : 1 0 
Bd?iJ<7)^$ : 1 8 

mm. ■. m 
meow : 

mm ■■ 5 ■ *m 
en 

TGT AAAAC CACGGCC AGT 

mm^ ■■ 1 1 

ffi?lJCO^£ : 1 8 



£(£DNA 



SJ"I<?«3 : 1 8 



£i&DNA 



Mdna 
tgtataaccacgcccagt 

ie?W^ : 1 2 
KM«£S : 1 8 
1!?|J0S : ftR 

K**<Z»B : ffKOKit ^DNA 

EM 

TGT AAAACGACGGCCAGT 

: 1 3 
BS?|J<7)«$ : 1 8 

wm>m ■. m 
®<vm : -** 

flKOflMfi : 5 ' 5ldSfc?-*-fl*MBr& 



m 

TGTATAACCACGCCCAGT 

CHI] rt7fr$/x.<y h'vyFSrffl^TTa-T'TW 
[B2 ] m 1 SWA^x •/ h"^ KOA- A«»rffl0 

[03] sum 3 1: *3 v >x ^'77k s;* -/ ran j: o rr 

[04] JdWUlcawc/trt^** hSUioTT 

[05 ] ( a ) **Hfc***rn-:7rM«9-£it 
JD««O»Wiii0T*4. 
( b ) 05 { a ) COB BHBrffl0-C'*>l.. 
[06 3 iatW8KtJlt4X!K-)-r -f V^"JTifo»ara0 



TGTAAAACCACGGCCAGT 

www : 1 4 



1 0 1 
1 03 
1 04 
105 
1 07 
109 
111- 
1 1 3 
1 1 5 
1 1 6 

mm 

1 1 7 
1 1 9 
1 2 1 
123 



K 111-2 mffi 

mm 



[06] 



□ □□□□□□□□□ DWl 3 1 



□ □□□□□□□□□a 

□ DDODODnnnri 

□ □□□□□□□□□a 



^-13 3 
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[HI ] 



IM2] 




e 

c 
O 
ID 

m 



[13] 



Ca) 




113 116 



103 



117 



l®5] 



1 

i 
i 

T 


: if! / 
— — ; — \~xi~jq*c..- 

r \ w }'\ 


1 

: i 

i 




i 

....]_.... 

1 


— ^ ' 1 


1 

j 

i 


. 4^4— ~4 — i — i- — - 
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r 

B 
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(a) i 9tt« 

(b) ■ flfetf 



(B) 
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DNA MX (fflB/ml) 



1.4 t6 



[04] 



1.5 
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to 

N 
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